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Priority number<s]: JP19950279225 19951026 



Abstract of JP 9124470 (A) 

PROBLEM TO BE SOLVED: To otJtain an antislress composition, comprising astaxanthin and/or Its 
e«ter as an active ingredient and useful for a food and drink, etc, capable of preventing or improving 
immunotogical and hepatic dysfunctions, fatigue symptoms, etc., caused by stress. SOLUTION: This 
anilstress composition comprises astaxanttiin and/or its ester as an active ingredient. A chemically 
synthesized substance, a red yeasi containing the astaxanthin and/or Its ester, a shell of crustaceans 
such as those of the genus Tigrlopus (red water flea) or a krill, an extract from green algae, etc., can be 
used as the astaxanthin. For eocample, the extract Is oMained by a method for extraction from the shell 
of the crustaceans with en alkyi carboxylate, production by culturing the green algae In a culture 
medium containing an Na salt, a K salt and an Rb salt, etc. The composition Is blended In a food and 
drink without substantially containing the astaxanthin and/or Its ester for use. 
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[|**JH6] 7X:^^^y^yRV^/Xii^cr>x.x^ 

;ut:ttS}^6^tti. xh]yxizmmtmm.m^ 

mxiiimt^fzisb<^mim . 

imm 7 ] mmmmmiX'h & . mm i n 

meizim<^m.i&m. 

{ msm 8 ] mmmmt/^WimmiSi'ch i . mm 
inm6t,zim<ommi, 

[000 1 ] 

ar^/X(4-?-cOxXr7PS::&^fi!t^t -r StIiX h L-;?.® 

mh. ms^z^ix^^w^xf£hiik^Mzmfhh<r)X' 
hh, 1 DPWzti. rx^=ir^y^yat//x{i;^co 

xxf-;PS:*S?!)^^i:-ri>x b ^xi;:SHf 

At i i>^ffitg«0lKTt:*aiatSE1sW3ffi4^S:^E&X 

tMHf -STtiA^i^fflfiicti, m\<zrx^^^y'^ym 
m^rM^ Lxi-£h w:k^n\>zmfh %.<7}Xh h . 

[0002] 

«ifiwc^esi#, ?&^t{±, ^mMf^^.^t\zmm\,z 
[00 03] t.fzxvv:k\z'Si^%fd-z)L%<r>>h$((r>w, 

m^~mi^zm%'fhit)h\zm-'m(r)^'}ti:mhi>K 
^t^mmT^i. 0 =5r^wx h V7.\mmhfz^<m 



kz7.VVX\zi,-iX^^(rmm<^mtmfi^i\f£\^ 
mx'h^. 

[0 004] ttzxhV:?.hU^tWi^^^-Wm- 

h mx^mmmw^-km^mt^fix t ^ i. , -eo 
^m:i:><r>t LTX--K-7b''J yi^tWtwmw^ 

<. m^X'^hrLtz\^^^y. r^ma^if^^'yjv 

S:j2Wcffl*&-ri>^ t ^±aSi: X h I/XJttXi?^ 

Ai^tv-^^^^^mx^^fx^^ie-^^iiTtiO. 

Dc^fs^t i ij<nifi§'< , X h ^xS:?4^Wt3^E6 ■ 

m£thh<r)\imtix\^^£\^, 

[000 5] ttimX\t. XM^X, Wa. -etT# 
< <^»?*W^f Jit ^-f t ^l^'SrffiiS^^'C'^) 0 . 

m^mm^^ixx\-^h. nwmmm^mmt^j: 

iti^. m^zts:^m)xm^%mx^m^m>. m 
t;x huxtm mmm^mzm^^ii^ xoiz 

^s-yX^fz. t*^t'Sr5&>i^xM^xt2gH-ri.^iO^ 

^w^mmttmmit-^\t'^hfix\.^^j:\.\ 

[0 0 06] *nr>^ H (*n^/>f K) (i. 

mimzjhK'jti^L. ^mme o omi,ziiXMM--n 

yh^cn-mx'h^. Ji-^TS, xh', ^=~tciL<r)^m. 
Hf^r . vxiOiBfpsi • IP (>f ^'^^Sri:') ■ 

• ^m^mm^x)£. wm^xm\,z^mmmi^h 

[0007] m&.. ic7)rx^^-9-y^y{4. 9^ . ^ 

-?x, j\'7^ti:K(r)mm<^^mmbLxmm^ 

I. C: ^l^^fiiK^tf^ffl^r^t I) ^: *^'BB^>*^i: ts: 

^gJii'^i^^fJffl*^^^ iiT V ^1. [ OjT^J^: : :ftia t 
vol.27 No. 3 (31^409 p38 -40 (1992) ] , ±fz 

mm&b 3-830 1 mm<<z\iBmmit^w^ 
<nft^tK - 4 9 0 9 1 ^^m^zi,irxf^^ 
y^y^^m^'ft}:.^hmmiLW^m^m^c$mm 

[0008] tfzTx 9^^y^y<Dwmmmw^ 
It mnM^m^^j^ y ^nwrn) , p i o 5 - 1 
1 3 . uMjmM^ ( 1 9 9 3. 4 ) ] mm^^ 
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-14 [H.Jyonouchi et al., Nutrition and Cancer, Vol. 
19, No.3, P269-280 (1993)] ■fym^ilX\^6, Lt^l 

[0 0 09] 
[00 10] 

mm^wmhfz>hay^m immi^\t. ±iaisii 

i^\.zxvvxt>z^mi>m.wm/Siy. wmmrx^t 
mmM.. $ ^\.z\t^^^<r)x V vx\,zii tmm. 

[00111 «^-?T*5|BB(±, rx^^^y^vm/ 
xM^<D:Lx^}v^mm'i} h^h.^xv vxmm 
%w&kL^ob^t{,<^Thh. ^m^ttfz, rx^ 

iK^yy^y-m/X\t^<7^:s:.x^tV^^-m/jih'fh. 

xvvx\mmh^w^^-f. ff(s«T. wm 
Wbh\^\±mm'^?w^^<r>x y vx\,z^h^mm 
<7Mf\,z%mth mmmm=mx\mmh tzib^ 
mmffnx\mm.±^^zmti . 

[0 0 12] Tx^^-^y^-ymf/ 

^■^yi-yRr//Xl±^cDx.x^)Ui^m^^ b^i>m 
xvi^xmmxii. xh\yxizmst^mmmmr 
m<^mm^-k^i^^xi±isc^i-?>ti»b<r)mms^mn tx 

[00 13] 

m^x'h 0 . m\-i?-i^Mi i^tifz^mm^ (xhuxm 
=F) t, ^tii^zx-^x^ttzmm^j/^MUt^^tti 

XYVX^ (stress theory ) {i^-^^iO-bUX 
(Selye ) \,Z^->X^^Kfz%.(nXhht^ . XVVX 

Hi^i:tT{±, mmm m^. mm. n^^i:) . ^ 
{»mms:)i) ti:h(nw\\<z. mm ^v^. 

[0014] m-\,zx Y vxmffi^nh 1 1 . m^i^ 
a 0 . m>>z^m<^^Wi&Mzii^-^x\tTmm^tM'^& 



(ACTH) mm^ix. ^mm\zk 
-cio'^^^^^i^t y-bm^^i^. ^mf^mzrn^ -^x 

[00 15] Jt<^mimimmKfmxh*) . xhux 

[z^h^iifzP,<^^Mcnmm$)?>^Mi^3-y^<^^^ 

Mzn-rhnMm^j:m^<^&m^^i. m2mii 
mmxh"). &m&ncr>M&imt. xhuxm^z 
Mi-hm.-^i±mm<^^uzmi>zti:%>. u^Lfs 
<7)xhi^x^mizm-mmm-t'yxm9ix\'^ 

w.3m\iwmxm. xhvxmtim<^<n 
< k . oi^nti^^iOig;']*^^ -ixmrnfi^^-^x 
bto (moj^ m±mm 1990.2.1 m mi^ 

[0 0 16] ^(TDiat, xhuxmit. ^i^izt-y 

r3;^^^/-;^^T ¥Ui-V ytmmiz^miiltzi^^. 

ni/zmmx h i'Xi}im^titii^[zit§' < cn^m 
mmt^mizmi. ^wm^^ipm'c^^j:<^j: 
'yxxh\^xi,z^m-m^<^^m^\tm^^tiht 

mmm^^t'izmimB^. mn^^mMm^mm 
z^tiitiihmm^^tfz'o. tfzn'^-^r.mmmm 
mm^tix^ ■ +z:mmti'B\m^^ti^. tt: 

[0017]$ (oizx h ]yxt^^tm&comm^tim 

pp. 299-305, 1993) . "T^i^^bX h UXti, 

KxcrynmmmmmmmRisi-^^. ■ m 
^mjfnw.TW> ■ ymm<r>M-ntfxvvx\,zih^ 
m^^n. wm:w^^mxm.?kc^mm^^htz(y 

-fh(r)Xhh. ^cnxvvx^m^ivmh. 

[ 0 0 1 8 ] h uxifimmizni-i>m.mm 
mxm^j:mim tx ^^^iNKmm'ms&m^Tm 
mmm^:wr^'^. m^b ixm^c^mmzm 

izmh-ox^^^b^thtix^^h. ^Lx^i^m^mm 

^^it$^. xhiyxM.mzm-h!m^i^ii>zt 
^ ^izxhiyxiimmm^m\-th<^x. m 
[0019] :^mmco^mx'hiTxi^^^yi'y 

RX/y"Xlt^<^:i^Xr-}Ui. Xb'colB [Kuhn et al. ; 
An«ew. Oiem.. 51, 465 (1938). Xii Ber. , 71, 1879 

(1938) ] , mm<^m^ [Xuhn et al.. Ber., 72, 1688 

(1939) ] , 16!^ [Tischer etal., Z.Physiol .Chem. , 26 
7, 281 (1941)] , ^i»^^#m?Ec07E# [Seyboldet a 
I., Nature., 184, 1714 (1959) ] , ,%<r>m^mm [Z. 
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Physiol. Qiem., 288, 20 (1951) ] O^^^lTV^ 
St<7)X\ ^(nmmii^^^il [Grangaud.,Comt.Ren 
d., 242, 1767 (1956). XJi Andrews et al., Acta.Ch 
em.Scand, 628,730 (1974) ] . ^mxi^m^L^tlX H 
0 [Cooper et al., J.Chem.Soc.PerkinTrans.I , 1975, 
2195. Kienzle et al., Helv.Chim. Acta, 61, 2609 (1 
978) , Widmer et al., Helv.Chim.Acta, 64, 2405 (19 
81). Mayer et al., Helv.Chim.Acta, 64. 2419 (1981) 

[0020] :^^mi^m^u-mfs.wi. it^mz^ 

m. mmmmxvcomih'^ (?i«ittEijx=jf;?>to^Ta^ 
-^xh. ttzmizxm's.nmLrzhcoxh'oxhx 

\,'^) X'$>-yXi^. ttzTX^^^y^yRtf/X'^t^cT) 

[00 2 1 3 !|^Ba58-88 3 5 3-^4^^(3 

ii^^mc^^^^yfJ^\^^^ym7)l'^)\^:!^y^Ti^^m^X 

m\iii-?>i3mi]K nm^?- 1 - 1 s 7 o s 2^mizi±-^ 

r'ayvv^ym<7)rx^^^y'^yk>^-^m- 

mh^t\.zi.^x^-fh^w^. %fz^m2-5 

04 10 \ ^'kmz\tyry ^rmm<n7x^^^y'ir 
ymmmim'mm:m^uz%.. ^%<^wr 

mmmfix\^h, 

[0 0 22] ^jl¥2-50 1 1 8 9-^&IStC«±5^0 

mm^m^<mmizmh mm^<r>c/H<mmc 
^mkLx^^y=i-/fix ■ irj\,\f:r\}:K\,zihrx^ 
^^y^ya^m.^m^^^h'nmiK i7t#^¥3- 
2 0 6 88 o-^i&$Ri3«i^JRlt^rx^'=5f^fyf-y^« 

mc^-tm%<7)^mmmK ^^^^^¥4 -228 
0 6 4 ^^imiz\t yry^7-uv i^~'?<^mm^m^ 
izxhTxi^^^yi-y^^uKfvx'mm-tijmmi 
m^tix^^^. 

[00 23] ttl. 5 8 S^^iZii^ 

-?h^yif?x- r;t'b'T'j X mmx-Bmjizmmm. 

i^^(7}:f}mxnmm(^i^x h itmm-^ zt^zx^. 
Txj^^^yi-y^^^znhmdfi. ±tzmm-5- 

5 0 9 2 2 7-t^^a±r Y=^X (adonis ) WMmt-^h 

rxif^^yi'yi:mmhimm7ri^fix\^i>t>K 
^^tcijv^rti. \micnim\,zx-yx'^htihrx 

^'^^y^yMf/X\±^<r>j:-x^)V^^^'ttm^'m 

{mm^^:i^^xa^^x'h-^x{.. ttimi>zx^m 

'SmM: Lit i> cor $> -?T i J; ^ ) $r h^m-th b ifiX 



t h . tfzZtim^\'Cr>1jmh-oXi>^Wm^^ 

^m^i:^mzmmx'^^i.(^x'hmm'Mm-ti 

[0 0 24 1 ^t,\,zmm^l-lS(>S6 0^m^Z\i 

^mwLmmm'^. mwmt^^h\<zk->xnh 
tihrxf^^yi-yti^mmK ^/::#^¥3-8 3 
5 7 7wm^zi,i.^^ h 3 •y;^^;^M^o^M#;^r«^^^i^!aa 
•r^ {zii-^x^ht^hMmkmrni^m^^tx 
i^%mzh\'^x\i. \^-fix<nTX9^^y^y 
mf/x\i^criaLXT-}v^^^^mm:h-yxhm 
■ti>^tifiXth. ttz^ixhvmcoijmxh'^x^^ 

mmmthzbifix'^h. 

[0 02 5] t.tz'Wm-A-2259S3^m^Z\m 

ts:^w^^mxw^x-b^-^m\(mM^m^^'f\zrx 
9^^y&y^^mh-mtm7fi^tix\^hif. -m. 

m:ii-fzrx9^^y^ym/x\t^<n:^xi'}\/-k%i 

[0026] $ ^>t:l^^^6 0-4 55 ^^^kmzm 

^r\(T}^^%tz\i^ixi:,mmm:. r-thy. n- 
X om^^'k'rtmLxmw^t L:Lixt:mm-:fjxm!,ht 

V ^(i^H'^ W L . Xii#r;I^;J? 'J Srfflv ^T^if -f ^ h 

^mit'fm^--^nm7x9^^y^ y<nwk)7 
mmm^ixx\,^^. 

[0027] tfz. !^^K6 1-281 1 5 9-§-i^|glZ 

mm'^^mmxmmi^zmmM Ltz^k. 
mwLxmmMmmL. mmLtzmimmim 
m/x\t^^wisx'm^ L . 'mxhfo,i $ ^> 5 
j.9u'?vyyy^~^zxmm. mm-th^tmm. 
t-fh m^^mrx 9 ^^y^i-ymmmf^'^ 

ix. UjT^J^ : -kSixtmt vol.27 No.3(J1^4 

09 p38 -40 (1992) tii. jI-^StT ScO^ISI^m** 

7>f- (HPLC) Srfi=aii:l;J:-5T. rX:?^-9-y 

^y-k^mth zbi}<x^ izk mm^tix\>^h . 

[0028] 1^m^5 - 1 5 5 7 3 6^^^fgiC(i. H P 

^Lx;f;yj^izim'tmmb^j:^mmumnii^ 
Ki:mm^mmtLximiifn-^^^y. i^^o^v 
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mmmizii. t-fn -^^^yx- h u y -t u k ^ f 
oiSffiffili^&^ai^-t^, mzn~^^^y^<^r-th 
yconr-^^m-t {T-bhyi^mimo. i~2o%r-fe 

[00 29] ZCDXd^j:\^Ttl(D:ff 

mx'nm^tifzTx^^^yi-ym//x{i^<7)3LX'r 

[00301 2|s|feBgt:t3V^TTX^'^-9->'^yi?)XXT 

^ni-ycD-wmz^^V^b t Fo^i/S*^^^t:ov^ 

«a*iiiiisi8^-C'x;^x/wi:$ti3ti£o (Mi^f3^dfrs 
[00 3 1 ] Tx^^^^y^ym/xmcommui'^ 

h^hm^^h. mLwm^mmfh\>zhfznx\ti^ 
mxtmpm.. \.-rx^}v\Ly^{hh\~^\t^<^:^ 

A. ^r-f}2^. XXt^'y^ym) . $^>tih'^SyP 

^$r» L . ymimy~7.^iivx\m 
mumm^. -xm^. :2-y\m<rymimm^ 

xhh. m\tth\z\t-mm^^. it^^i^^A^-^^ 

[0032] %mmrx^^-^y&y\tmim.^z'^ 

xcDMmiyizt\K m^, An^cDicRm^^^y^t^z 



ni. t^rmt>(,mmmLiiPLCizxmuz 

r X ^ ^-9- y ^ y#^x^;<T J) I. A s T A X 1 7 0 0 
^yj^s m) Tx^^-y-y^y i . 7SM% 

2 g/kg5r, -^IHIS^ (gnfS^) :t 

mfmzi^mmm>ibi:>ti^j:^^'^fz. ^ifwmrx^ 
^-tj-y^yai^'/Xti-S-t^xxf E^tfn. 

[0033] ^IIHJcomWi , X M^Xfc i (n 

•ct-So tfz:^^<^mmmi. xM^x, mum 

U XAiTDSlil^it^m M^X . $ ^,(3{4conditioni 
ngJ^assive avoidance tifCOnn^^hUXWiZH 

mmm<^i&rimtfziim'ti^t^'c^^, u 
-^x^^^mcnmmit. xhuxizx^h^immr 

^-i^3ym(o^mximmzm\>^i>^tfi^x'^i. t£ 

[0034] ^ti-:mm(r)m.m\i. X V \yX\,Zi,^m 
^+zjmmmmm^fix^\tm:i'^tih'n ■ +z 
mmmm"^. x h ux^zxmmmcommmmi&T 

iir/mn&jxhuxxii\^-fMHzmm-thm'^cr>m^ 

Xlixil^-ymm. ^miMz^^^i^ti^. =5ri3*^ 

mizii^^xm^coi&mzii^^cD^i^Wih^tti^. 
[0035] :^wncr>^imimms,t txm^^^^ 
mmma. ^nikWziiima^^m^x< 

j:<. Mi.im«t?at, wsm. mi. mtm. mi tr 
^}W\. im. wm\. hn^f-. mm\. mm. 
?LM- i-nvrM. mm. j^mm. j^:^ 
m. m:^\. mxm. i^mm. n-^a^m. ^j. m 
m^M'^'^mfh z t t^x'^ . ztii^^mmzmtx 
^tims^m\ xim^-^h-^xmtntii^x'^ 
:ifi^^mmu. ^mz^'^xm\>zpiitx± 
m^zwsm. m^m. mmm. mmmi mm\. m 
im\. mwm }£<^mM<r>m^mf^m>.zii \ ^xm;m 
ffl L d hnn(^mmmm^^xmm\t^t z t ti^x^ 

[0036] tti^c^^^mi. ii^mm'^^^m 

^. jS.At,z1ciLxrx^^^y^ytLX. maii^cr, 

iBhfz^O. ling-1 Og . jlfiL<t40. 1 
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mg^lg ^^m^mtlXm. Img-lOOmg^iEil 

x\ tti^maik^i^m^. ishti'oo. o i«g-i 

g.ntt<liO. Olmg-lOOmg. 1^l!6^l^i:LT 

iio. 0 1 mg- 1 0 ^commx'ik^th zbti^-c^^, 

[0037] TX^=Jf-9-y^>St>VXii^c^XXf-/l^ 

Tti. r:^i^^^y'^yRV^/Xli^<^:r.XT>l'<^Mffa 

^yi- ymi/X\t^(r>x.7. f)V<m^M.t^ o . i mg* 
m<^m\±. i^%m<^Tx^^'fy^ym/x\t^<^ 

[0038] -^%^R<7)n.-^^\i. m^m<^Tx^^^y 
-kmmmmnz i o m^:i> -mz\t o . o o i - 

10% i3mtL^^tm^zm^'^fil.{,coT\tti:\^. tztz 

immmshc^ 1 Bmnrntz o , 

mxhu^mi:. hi>^^iixhvxizj:im.mmiSi 

yc^X ^ M^xt: J; mm^Tizmmt 

[0039] :^mmfiS,i>zii\.^x. ^mmt lx 

X'h-^xix^K mm. -^-^'jy. f^^- 
y-x. ^-x (-h^a^/i^, ra-fex) . 4^";- 

A. i^B-Y-y-f^ r-fX^U-A. 3-7" 

a~t.-m^)V7. ILiSa, V-x, x-7\ 

^>7r, ^03f)>ft. :^i-C^#, ^om^^ (^t\-^K\^ 

[0040] (ru y. -tr'j-. ^'s^^yr 

^BEj^ft*^, (*Jt«t^. ^7^~^ 

mm) , vf?»4, x^-7«s^4. 33 

[004 1] :^mnm^i&^^mmm:k^. mmm 
±s,t Lxm^h^. mmt Lx^t^r^ivm^^wm. 
m. mwmm<ri±.wmmm(nmmxh->xh. ^ 



x^miimzm&^ti^j:^\ 
[0042] xjif-^y u y^h^^^ii^m v 'J y^ t 
i-xmk-th%^\t. ^myx^mi. t^-^wm 

(^w^^~mi.<-thtzt>. 7s 

t:^m<^^w^^zm^<^m:mmTfiz. mw^<m 
m(r>mz^iM.<7ykmz^wm^n^'^^t!&t. ^<m 

XWmLtz^m^^Ml^Z^'th ^ t T't I. . 
[0043] rX:J'^^f yf-yat//X{i'?-<7)XX7";U 

ktmzMt^^fz^. %mhwi^^^z%\m^m^^x 
jftmtJgiSL. ^r^jvm^z^Lfz^ . tfzTx^^^ 

y^y^tlXXXti-eoxxr/t'SrJfiJiit^jSL, ^h\Z 

mtzmmnz-th zttK-^h.rx^ ^^y^y 
},mmi,zntmm^hm^zm^fz^. rx^^^y 
^y<m^'^mzmii-'nz\tij^i-jimw?t>*t)^hiiK ^ 

^^m><^h):.mmMt^-<'t^^>LifiX:% . TX 

^^^y^y<rfMmsM i o ^x,\?)±.\ztmth\L%m 

[0044] --n. rx9^^y&y(n:r,x^Mi\m 
^zmh'^mwfm< . \mz'^m\,z\m^^h:L)i'h^ 

Xhh. m^t\^X\%-KSM. h'^tpni/?!!), 

z.Ki>>\,zimm^^tzw<:m. 9yi;y. 

\^^tih. i!t?Utmi:LT{i, ^^U-feUyHiiSiExx 

7^/1-. Li.mmm^x-r}v, vi\^\i9ymm^x^ 

/i^, :*;SUy|ig«. rnt:pyrU3-;Hg!ISS?xxr 
[0045] ±fzTX9^^y^yRU/Xii^cO:r,X 

r/PS-. m^T^xhuy (a- i^^nT=5fxhgy, 
/?- i/^j'OTdfXhyy. r- i^^'n-r'iSfXhUy) 

^'mzt:b^X'^h, =5r*3. Tx^Jf-!fy^yjtt^/X 

{i-ec^xxf;mM^t§ix^-r<. s^tt^rtiJttsfw^ 

^syc. 7Vi^:r^5!-y, 7^^yi?, ;^7'^yM. 7 
y^^y^vm. 0~At3^y^j:}imMm\^mnLx 

[0046] ^mmco&:-k&. fstgttrtiffi. ^mmm 
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0. Inig-l Og , iftL<i50. 1 nig~ 1 g , 
[0047] 

[mm] 
m 

iOMAts SPF (specific pathogen free) tfO^ 

mmn ( 1 6E) Rmm^m ( 5E) o2^h^ 

irt/::, mMii^mim^-^:^i>zxMim(ommt 

[0048] rx^^vyi-ytixii^i-^TS.t^hi^ 
mm^tvt^-i f /i^^ m) <r> tastaxsoo 
Oj (rx:?^i^y^>'i/'x;^7^;i'3. 57%, r^^? 

ASTAX5 0 0 0^10 0mg/l 0 m 1 iOjlDgt::^ 
SiaffillilSKMJi/U-tyH (MCT) tjlPL 
(r;^^'^^t:^f->'#fii:LT5. Img/lOm 

1 ) , mmmm\LU^. &-i}Xi^v\mc'i\zm 

Omg/10ml/kg/dayi?)ffl«t\ ^*ImBUB. 

[0049] m.^m-hA %\miUz^^7.^mm 

H 1 \.z^-t, f^^x h i^xs^t: J; OlSilSSMT&i^rEt;: 
[00 501 mmk2 . m-^xv\^7.\.zxhmm')yj'^ 

USti^l 1 <r>wmm»iyA 8 i^^flfetiSia t f.r'e'^x*- 

Lfi, ^LX^tlh<mm^WmL. #ifll«Srl^ffl 

PMI 164 0^mto'?)S$l^, IBsJlS.JtDcOUy^^EK 

WiUmLfi. m^im2\<zm-t. xYVxmi.zX'O 

mm<^ >j y^-^mmi-^m.i.zm-^htK rx9^^y^ 
y<r>&H-i±zm yj-^m.(r)WJ'-^^M\>zmm-th ^ b 



[005 1] mz. iM^mm'} y^miTi^^mmm 

1 06 , 1 X 1 0^ . 5X105 cell /well IC^S 
t , 5 1 C r sodium chromate {ZXWMLfz f—f v h 
«ri5l>YAC-l^lXlO* cell /well M 
X.. 3 T-C-Cei^ratSilf^, ±7tO . Iml tftiBSi'f 

( LU30 ) i: LT^i^fc. 
% Cytolysis =(Expri mental cpm - Spontanaeous 
cpi)/ (Maximum cpi - Spontanaeous cpm) X 100 
fe^^H 3 tC^rf , Wmi U /^ 0 ^ N KiffflliaS 

mi. xYvx\<zi^mf-t^t^. rx^^^yi-yco 

X h]yxi,zmmt^it&mmf&rizM imm^i^^-t 

[00 5 2] suai^ tfei^x hl^xtc J: ^ ff iCEaiS^k 

^tfi^j 1 c^^mmmi}-^4 8mmtmzm^Lfz'7^xt' 
mmmi,z^ttimmm^^. n 

\htEM(^1fA (uchiyaia et al.: Anal. Biochem. 8 
6, 271 ) izm-oX. 2-f'*^N>b'7-;P^ (TB 

A) m-^mmttxmtz. -r^^h-h. ^mm-? 
^xt^hmmuzmmizgrntoi ■ i 5%mci m 

hO5fg^f??8[tf00. 5m 1 &^^'y7°^^^NMP-y^' 

;^Kii«t^L. $^>{co. 3m icoi%uyi?^?S. 

1. OmlcOO. 6 7%TBA?fMS-^3DL, S&^tf*4 

[00 53] m^Mzi%m^-tfzmz. a. Om l c^n 
-r^'y-^l^^Sn/-. iifc a L, 3 0 00 rpmT'10 

hmtm^^ (A535-520 ) ^a^tf^o tbakje± 
J3g!!«!I*til, 1. 3, 3-7^ h 7X b^i^rn^N-y Sr^b-^ 
i;LTfflVV //loles /glffffilSi^Sfii: fcmttlt 

gS^[l4t:S^-ro ll4lc^$ixSJ:3t, W^X 

rxf^^y^y^H-\t:L(7)kM^-^%^z'^m\.tz^):. 

tf-^h. xh uxizmm-r^ if iii»mTt:M t jrpsjs&m 

[0 0 54] mmmA, Tx^^-^>^y^x 

rX:?#-<f y^/ti astaxatithin 

rX^'=Sr-9-yf-yillK*^'0. 0 4mg/10ml/ 
kg. 0. 2mg/10ml/kg, 1. Omg/10 
ml/kg. 5. Omg/1 Om l/kgi:5r-l.<i;atC 



(8) 



!^|^¥9-1 244 7 0 



i^zidi^ mmimmmm^^iw^L. i. omg/k 

v^Tii. XM^xtJ:l,vS^£<£Tt=>!^LO. 04mg/ 

[0055] mmm5 . m.xYi^x{zi:h-^m^\m 
\zm-t¥M 

7ii^i^DBA/2tS1t7'>X^a*^'^T (1*) 
PAL. SPF (specific pathogen free) CO^TT 

i^AiT) astaxanthin ^<5lfflL, ^^SiPttiMCTi?);';^ 

^nm^z^mmmu^^-Lfz. m.xh]^x%m\t. 

[0056] P815 (DB A/ 2 mouse cutaneous ■ 

'mm2. ( Y'jym) 
mm-. i^:Lym 

h'^'Sy : f^'Syc 
TX:^^^yi'y:i^i-f\^:i^X^JV 

±ieof£ii-2:E-^L. ?KSrjDi.T 1 0 0 U -/ L 

b'^'syB 1 

t'j'SyB 1 2 

-n^yi! 
f^syE 



astocytoma ) )iGii«li{±. Sffi^t'D B A/27 
'>X(7)MJl?f*]T'Jafy$*LTl^^ i>(7)^ffll\ 1X10 
4SHjia/E-^o|-l|ffJ!l|5l^J:0iJfiL)t, ^j:hm.xv 

i^xmiix h uxmx. 2 4 mmtizmmmmmm t 

mmcmw^^mm&tfz. ^mmnz^^t. mi 

fc^^tiS Xo^z. Xh \yxnmzX oX^fegEiStt ( N 

Kmm^Ki:ii) <^^Tii^mi>t. Mzx^mmt 

H-izi^. XV vxi.zmmh^MmwY\,zihm. 
mwMmmznmtit z t tmmixtz . 

[0057] MMgll . {tr^fvm) 
-fe'^^y 7 0. 0% 

/ij-fe>jy 22. 9% 

^^^ii^l^'SM.m^^iV 0. 15% 

^N-^3l-=afi^^.&#iErae/t. 0. 5 1% 

H- 100% 

»jf}jftJi (rx^^-»fy^yvxxr^u3. six.r 
x^^-^y^y^Jx.x^)Vi . 5 3%-§rW) 
iO^^L, Il418 0iiigc^y7h;&r^:;l^?:#/::. 
[0058] 

Ig 

0. 09g 
8 Kg 
1 20g 
1 OOg 
30g 
300g 
50g 
1 5 0inl 
1 Og 
5g 

[0059] 

1 g 

0. 09g 
8 Kg 
1 20g 
1 OOg 

20g 

20g 

20g 

20g 

1 Og 

20g 
300g 
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±IB<^^*^E^L, 7}c^Jni.T 1 0 0 U -y YiVh L 
[03103(4. xVVX\zXh^yJmi:m(r)^f^z 

n-thrx9^^y^y<m^mmm!:^^^yyx: 



50g 
30g 
1 5 Oral 
1 Og 
5g 

\m\ 05(4. *^^XMxXtCcfc-SIKlJRfift<OiS^-tc 

m-hTX9^^y^y<mAmim%^^^^^yyx 

[136] 06(4. xYvx\z^himm^Yjmm. 
<n»^\izn^h Tx ^ ^^y^y(n'&-fmmi^^7kt 

[07] 07«4, xvvx\,z}^hiii^^<n>^\izm< 
mmn^nmwzm-hrx^^^y^yffy'ism^^ 
^i-i'yyx'hh. 



[01] 




(AsUiSOOO) 



[02] 
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m4} 



(AstaaSOOQ) = 



TBARS ( jj mo£/g Ztver) 



im5] 



:ihi/:xaH- 

5':25»+<*V?V (D.(MM/kg)- 
(0.21mA*)- 

(5.oi««/ki)- 




[116] 



P^l^^+tVyV CI.OnB/k*) 




[07] 



;ii-u;tw« Cn-8) 
:x h- u ^ + y 5 * +*• V* > 

( 1 ms/ki) (n-3) 
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±mm^mmm^\h^ i yg i # i - 



(72) mm ZM mm 

(72) ^HM OjT ^<!K 



